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Sleep disturbances in school children result disrupted daytime function. The prevalence of sleep 
disturbances ranged from 25.1% - 44.8%. One of the causes of children's sleep disorders is the use of 
gadgets or smartphones. However, the research results convey things that are still pros and cons. This 
study aims to know the relationship between smartphone addiction and sleep disturbances in school-
age children. This research is a quantitative research with a cross sectional study approach. The 
sampling technique in this study was consecutive sampling with a total sample of 165 children. 
Smartphone addiction data was measured using a modified Indonesian version of the smartphone 
addiction scale-short version (SAS-SV) questionnaire, and sleep disturbance data was measured using 
the sleep disturbance scale for children (SDSC) questionnaire. Data analysis used chi-square test with 
95% confidence level. The result showed that 47.9% of children experienced addiction on average 
above, 31.5% of children had sleep disorders and chi-square test obtained p value of 0.001. The 
conclusion showed that there was significant relationship between smartphone addiction and sleep 
disorders in school-age children. 
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INTRODUCTION 
School-age children require 9-12 hours of sleep per day. Insufficient sleep needs can lead to 
sleep disturbances (Wahyuningrum 2021). Sleep disturbances also involve problems with the 
quality, timing, and amount of sleep, resulting in daytime stress and impaired functioning. 
Sleep-wake disorders often co-occur with other medical conditions or mental health 
conditions, such as depression, anxiety, or cognitive impairment. Other sleep disorders 
include sleep apnea, parasomnias, narcolepsy and restless leg syndrome (psychiatry.org n.d.; 
Wahyuningrum 2021). 
 
Sleep disturbances in school-age children occur at home and abroad. A study in China on 
children aged 6-14 years showed 69.3% of children had sleep disorders (Wang et al. 2013). 
Meanwhile in Indonesia, research on elementary school students (SD) conducted in Jakarta 
showed that 25.1% had sleep disorders (Harmoniati, Sekartini, and Gunardi 2016), and in 
Depok, 44.8% had sleep disorders (Indahwati and Sekartini 2017).Sleep disturbances are 
related to academic performance of school children. Sleep disturbances such as insomnia, 
parasomnias and daytime sleepiness are associated with children's refusal to attend school 
(Hochadel et al. 2014). Unresolved sleep disorders result in physical, cognitive, 
psychological, social (Biggs et al. 2015) behavioral problems (Astill et al. 2012) and 
emotional (Wang et al. 2013). 
 
Sleep disorders in children have been shown to be influenced by physical, psychological, 
family, environmental, and temperamental factors (Kliegman, Stanton, and St Geme 2016). In 
Indonesia, 72.6% of children have several habits that can cause sleep disturbances such as 
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sharing beds, sleeping late, and having a relatively short night's (Mileva-Seitz et al. 2017; 
Mindell et al. 2013). Regarding environmental factors, media exposure can cause sleep 
difficulties through a negative impact on sleep schedules and routines (Bathory and 
Tomopoulos 2017). Research in India shows teenagers experience significant sleep problems 
due to excessive smartphone use. With the increasing popularity of smartphones, young 
people spend a lot of time on smartphones thus developing addiction tendencies (Soni, 
Upadhyay, and Jain 2017). 
 
Exposure to light from gadgets before going to bed can change the sleep-wake cycle through 
changes in melatonin levels (Bathory and Tomopoulos 2017). The strong suppression of 
melatonin remains attenuated for 50 min after cessation of light stimulus in response to bright 
light stimulus. Melatonin levels did not return to 50% of preschool children observed in low 
light conditions 50 minutes after light exposure (Akacem, Wright, and LeBourgeois 2018). 
Inappropriate gadget content can also be an emotional stimulus that can cause sleep problems 
for preschoolers (Garrison, Liekweg, and Christakis 2011). 
 
A study showed bed sharing, gadget use two hours before bedtime, and mother's level of 
education were factors that influenced sleep problems in the majority of preschoolers. The use 
of gadgets two hours before bedtime in the bivariate analysis was not associated with sleep 
problems. However, in a multivariate analysis, gadget use has a significant relationship with 
sleep problems (Wahyuningrum, Yulianti, and Gayatina 2020). Other studies have also shown 
that the habit of using gadgets 30 minutes before bedtime is associated with sleep 
disturbances (Amalina, Sitaresmi, and Gamayanti 2016). 
 
The current COVID-19 pandemic requires children to do online/distance learning due to the 
implementation of lockdown or physical distancing. As a result, smartphones have become 
electronic media that children use to learn. The preliminary study was conducted at SDN Pati 
Kidul 01 Pati by interviewing 5 children. They said they already have their own smartphone 
which is used for online learning, playing games, listening to music and opening social media 
such as Instagram and TikTok. This study aims to determine the relationship between 
smartphone addiction and sleep disorders in school-age children. 
 
METODE 
This research is a quantitative research with a cross sectional study design. The population in 
this study were students of SDN Pati Kidul 01 Pati from grade 1 to grade 6, totaling 642 
students. The sample in this study amounted to 165 respondents with the sampling technique 
was consecutive sampling. The inclusion criteria in this study included students of SDN Pati 
Kidul 01 Pati aged 6 to 12 years, students who had smartphones, and students who were given 
parental permission to be respondents. Exclusion criteria in this study include students who 
have mental retardation and questionnaires that were not filled out completely by the 
respondents. 
 
Smartphone addiction was measured using the Indonesian version of the smartphone 
addiction scale-short version (SAS-SV) questionnaire (Arthy et al. 2019). The researcher in 
this study modified the Indonesian version of the SAS-SV questionnaire which was adapted 
for school-age children. The researcher adjusted the language and added one question about 
playing games so that the total was 11 questions. After testing the validity and reliability, the 
Cronbach alpha correlation coefficient was 0.9. Eleven valid statements with Corrected item-
total correlation ranged from 0.417 to 0.784. Meanwhile, sleep disturbances were measured 
using the sleep disturbance scale for children (SDSC) questionnaire which was validated in 
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Indonesian (Natalita, Sekartini, and Poesponegoro 2016). The SDSC questionnaire has valid 
test results r = 0.310 - 0.639 and cronbach's alpha value ( = 0.702) (Purnama 2019). Data 
collection was carried out online through a google form starting with asking for informed 
consent from the parents of children who met the criteria and continued by asking children 




Table 1 shows as many as 165 respondents participated in this study. Most of the respondents 
were 11 years old (24.2%) and female (58.8%). The students who participated the most in this 
study were grade 5 (30.3%). Table 2 shows that there are 79 (47.9%) respondents who 
experience addiction on average above (score >37) and there are about 50% of respondents 
who experience addiction on average below. 
 
Table 1. 
Respondent characteristics (n= 165) 






















































Modified Smartphone Addiction Questionnaire Results 
Smartphone Addiction f % 
Addicted below average 








Sleep Disturbances Questionnaire Results in Children 
Sleep Disturbance f % 
No disturbance 





Table 3 shows that there are 52 (31.5%) respondents (score≥46) who have sleep disturbances 
and 113 (68.5%) respondents do not experience sleep disturbances. 
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Chi square test results 
 Sleep Disturbance  
P value 
No disturbance 
There is a 
disturbance 









44 55,7 35 44,3 
 
Table 4 shows the results of statistical tests in this study with the p value of 0.001. Because 
the p value is less than 0.05, H0 is rejected and H1 is accepted. Based on this, it can be 




The results of this study indicate that there is a significant relationship between smartphone 
addiction and sleep disturbances in school-age children at SDN Pati Kidul 01 Pati. This study 
supports previous research which states that there is a relationship between smartphone 
addiction and sleep disorders in adolescents (Firmansyah, Rante, and Hutasoit 2019; Pandey, 
Ratag, and Langi 2019; Tarlemba, Asrifuddin, and Langi 2018). 
Smartphones have become an important part of the lives of users. Smartphone users may have 
difficulty in concentrating on their work because they cannot forget their smartphone. 
“Interference with daily life” is one of the factors measured in the smartphone addiction scale 
which includes; unplanned work, difficulty concentrating in class or at work, suffering from 
lightheadedness or blurred vision, pain in the wrist or back of the neck, and sleep disturbances 
(Kwon et al. 2013). 
 
Exposure from the screen of gadgets such as smartphones in everyday life is unavoidable. 
This is a global phenomenon and screen culture is an integral part of human culture and 
behavior. It is very difficult to avoid not using a screenless device in the activities of daily 
life. However, this excessive use and psychological dependence on smartphones are signs of 
addiction. Sleep is affected by excessive use of screen time, leading to sleep restriction. The 
time allotted to sleep is used to interact with these screens, and this practice affects the sleep-
wake cycle. Screen light stimulates the brain and suppresses melatonin production which 
results in increased sleep latency (Fadzil 2021; Mindell and Owens 2015). 
 
The percentage of suppression of melatonin caused by the level of light in a sufficiently bright 
room at night is twice as high in elementary school children as in adults. This shows that 
melatonin in children is more sensitive than adults to light at night (Higuchi et al. 2014). 
Another study (Crowley et al. 2015) also found that children exhibit significantly greater 
suppression of melatonin compared to adolescents in response to varying levels of exposure 
to room light at night. The pupil size of children, which is significantly larger than that of 
adults, may be the cause of the large suppression of melatonin (Higuchi et al. 2014). Research 
conducted by Cajochen et al (Cajochen et al. 2011) showed that 5 hours exposure to a (white) 
LED backlit computer screen significantly suppressed melatonin and increased performance 
compared to a non-LED backlit screen. LED screens present light with a high short 
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wavelength (Wood et al. 2013). Their results showed that although melatonin levels still 
increased throughout the night, they did not increase as sharply as when the subject was in the 
dark (Wood et al. 2013). 
 
Screen media used in portable devices, placed closer to the face produces a stronger alert 
effect from blue light. This is associated with shorter sleep duration (Twenge, Hisler, and 
Krizan 2019). Light is the most important zeitgeber (i.e. synchronization) for the circadian 
system, its emission by computer screens or multimedia (such as tablets and smartphones) 
impacts the internal clock and thus on circadian physiology (Cajochen et al. 2011). Blue light 
acts most strongly on circadian physiology, alertness, and cognitive performance (Cajochen et 
al. 2011). Circadian rhythms include daily sleep-wake cycles that are influenced by light, 
temperature and other external factors such as daily activities and stress. Stress can cause an 
increase in the hormone norepinephrine in the blood, so it can cause a decrease in NREM 4 
sleep time (Hidayat 2014). 
 
Research on preschoolers shows that media use at night and media use with violent content 
during the day are both associated with increased sleep problems, but media use without 
violent content during the day is not (Garrison et al. 2011). Long-term use of electronic media 
can also cause physical discomfort and headaches, which can negatively affect sleep 
(Thomée, Härenstam, and Hagberg 2011).Physicians and nurses can help families improve 
healthy sleep and screen media habits by encouraging parenting characterized by high levels 
of warmth and support, and boundaries that are clearly communicated, consistently applied 
according to the child's behavior and context, and allow for autonomy appropriate to his 
development (i.e. authoritative parenting style) (Klein and Ballantine 2012). Nurses can talk 
to parents about the importance of getting enough sleep; recommends limiting all screen 
devices from the bedroom including TVs, computers and smartphones; and encourage parents 
to be good role models by following their own rules (Hale et al. 2018). The data from this 
study do not capture the time (i.e. when and for how long) of smartphone use. Screen media 
before bed can have a stronger influence on sleep than screen media used at the beginning of 
the day (Garrison et al. 2011). Screen media used in the first half of the day may have little or 
no effect on nighttime sleep and weaken the association between smartphone addiction and 
sleep disturbances (Hisler et al. 2020). Further research is recommended to analyze the time 




The results showed that 47.9% of children experienced addiction on average above and 31.5% 
of children had sleep disturbances. The results of this study indicate that there is a significant 
relationship between smartphone addiction and sleep disturbances in school-age children with 
a p-value of 0.001. 
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